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N, 2.50x10°N m’ s (150ml min™) 423K
H,O
H,0 3
WG Table 1 Table 2
Ca Ca
CaCl, NaCl KCl
Zn Pb Pb Cr Cd
Table 1  Composition of fly ash.
Element Ca Si Al Na K C H S Cl
Conc.,C/mass%| 21.6 42 33 46 32 06 05 53 202
Element Zn Mg  Fe Pb Ti Cu
Conc., C/mass ppm | 10000 8000 4000 3400 1900 1400
Element Mn Sn Cr Cd Se As
Conc., C/mass ppm | 630 420 100 80 <10 <10
Table 2 Major compounds and their concentration of fly ash.
Compound Ca(OH), CaCl, CaSO, SiO, ALO; NaCl KCl
Conc., C /mass% 18.5 19.7 21.5 8.9 6.3 114 6.2
Fig. 2-7 Pb
Zn Sn Cd 100%
Pmci 2-3 Prcl
Pb
Pmciz

Zn Sn PHc1

Cd
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Fig. 2-7 Effect ofthe flow rate of N, on the evaporation ratio of various elements.
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Fig. 2-9 Effect of the H,O content in N, gas on the evaporation ratios of elements.
CaCl, HCI HCl
Pb, Cd
95% Zn,
60%
H,O
Zn Sn (2-2)
Ca0 (3-1) Si0,
CaCly(l) + H,O(g) = CaO(s) + 2HCI(g) (2-2)
CaO (s) + SiO; (s) = CaSiOs3 (s) (3-1)
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CaClz MgCIZ

WG Table 3 Si Al
Fe C Pb Zn Cr
Cl
Table 4 CaO CaCO; SiO, AlLO;
70 %
Table 3 ~ Composition of bottom ash..
Ca Si Al Fe Ti | Na K | Mg | C P Cl S
160 (119 95 | 49 | 24 | 1.7 | 20 | 1.6 | 3.0 | 09 | 04 | 0S5
Zn | Pb | Cr | sn | Cd (mass%)
2800 | 640 220 70 10
(mass ppm)
Table 4 Major compounds of bottom ash
Compound Si0, CaCO; CaO ALO, Fe,O, TiO, MgO K,0 Na,O
Conc., C 254 10.0 16.8 18.0 7.0 4.0 2.6 2.2 1.8
(mass %)
46 46 19
19 Table 5 Table 6 46
19 Pb Pb
Table 5  Result of leaching test (Notification No.46 of the Environmental Agency).
Element Pb Cr* Cd Se As pH
Environmental standard) 0.01 0.01 0.01 0.01 0.01
Bottom ash N.D. ND. ND. ND. ND. 11.0
(mg 1)
Table 6  Concentration of Pb (Notification No.19 of the Ministry of the Environment).

Element Pb Crtt  Cd Se As
Environmental standard|  15() 250 150 150 150
Bottom ash 500 220* 10* N.D. N.D.

* : Concentration of entire Pb (mass ppm)

Ca
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Fig. 3-2 Effect of the mixing fly ash with construction sludge on the evaporation ratio of various elements.
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Fig. 3-3 Effect of the concrete waste additionon the evaporation ratios of elements.
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Cr

Cr

Cr

Table 7  Results of leaching test Notification No. 46 of the Environmental Agency
Element Pb Cré* Cd Se As pH

Environmental standard 0.01 0.05 0.01 0.01 0.01
Initial Fly ash 20 N.D. N.D. N.D. N.D. 11
Residue N.D. N.D. N.D. N.D. N.D. 6

unit / mg 1!
Table 8  Concentration of harmful heavy metal in samples.
Element Pb Cd Cré* Se As
Environmental standard 150 150 150 150
Initial Fly ash 3400 80 <150 <10 <10
Residue <130 <7 <150 N.D. N.D.
unit/ mg kg-!

Fig. 3-4 Effect of temperature on the
evaporation ratio of various elements.
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Table 9
250 300 mass ppm 600 mass ppm
Pb 4000 mass ppm Ca 22 mass%
Pb Pb
Table 9  Effect of the fly ash addition on the lead content.
Mixing ratio Initial After the treatment
Bottom : F1
RS 2200 560
Bottom : F1
oomy 1300 610
4:1
Bottom : F1
oomy 900 260
8:1
Bottom : Fly
151 830 290
without
addition 640 260
(mass ppm)
46 Table 10
1 Pb
19 Pb Table 11
Cr Cd
Pb 1273 K 150 mass ppm
1173 K CaCl,
CaClz
Pb

1073 K

Pb
Pb



Table 10  Result of leaching test (Notification No.46 of the Environmental Agency).

Element Pb Cré* Cd Se As
Environmental standard]  0.01 0.05 0.01 0.01 0.01
Bottom : Fly =1:1 0.1 ND. ND. ND. ND.
Other conditions ND. ND. ND. ND. ND.
(mg 1)
Table 11 ~ Concentration of Pb (Notification No.19 of the Ministry of the Environment).
No addition | CaCl,, 1%Cl | CaCl,,20%Cl | MgCL, 5%Cl | MgCl, 20%Cl
1273 K 120 80 60
1173 K 220 110 60
1073 K 430 220 80 210 50
Bottom : Fly | Bottom : Fly | Bottom : Fly | Bottom : Fly
1:1 4:1 8:1 15:1
1173 K 380 490 140 170
(mass ppm)
Zn, Sn
CaCl, HCl CaO SiO,
SiO,
Zn, Sn 95%
Zn, Sn 75%
Zn Sn
Pb
ppm Pb
Pb
® (273K
@173 K Pb CaCl,
CaCl,

®]073 K

150 mass
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